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Indian Standard 

SPECIFICATION FOR 

POLYVINYL ALCOHOL FOR 

TEXTILE INDUSTRY 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 1 September 1986, after the draft finalized by the Textile Sizing and 
Finishing Materials Sectional Committee had been approved by the Textile 
Division Council. 

0,2 Polyvinyl alcohol (PVA) is extensively used in textile industry, speci- 
ally for sizing of blended warp yarn and for textile finishing to impart body 
to the fabric. The excellent warp sizing property of PVA and its property 
to form transparent and flexible film have led to its increasing use. 

0.3 The properties of PVA vary depending on its molecular weight and 
degree of hydrolysis. It is compatible with conventional commercial 
starches, gums and other finishing auxiliaries. 

0.4 This standard is intended to help the industry to produce polyvinyl 
alcohol of quality which should be acceptable to a large cross section of 
purchasers. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expres- 
sing the resuh of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960^ The number of significant places retained m the rounded ofiF 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies requirements for six types of polyvinyl alcohol 
used in textile industry depending upon the degree of hydrolysis and 
viscosity. 

1.1.1 These types have been further classified into two viscosity grades 
depending upon the viscosity of polyvinyl alcohol used in textile industry. 

•Rules for rounding off numerical values ( revised ). 

3 
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2. REQUIREMENTS 

2.1 The polyvinyl alcohol shall satisfy the various requirements given 
in 2.2 to 2.5 and Tables 1 and 2. 

TABLE 1 RK,QUIREM£NTS OF DEGREE OF HYDROLYSIS 
AND VISCOSITY 

( C/awwj 2.1, 2.3, 2.4 flW 4.4) 



Types 


Degree of Hydrolysis ( % ) 
Mole Percent 


Viscosity 
GPS 






Viscosity Grades 


(1) 


(2) 


(3) 






w 


1 
2 
3 


98 lo 99 
87 to 89 
78 to 81 


20 to 30 T 
20 to 30 }. 
20 to 30 J 






Medium 
viscosity 
grade 


4 
5 
6 


98 to 99 
87 to 89 
78 to 81 


4 to 10 1 
4 to 10 J. 
4 to 10 J 






Low vis- 
cosity 
grade 




TABLE 2 REQUIREMENTS OF POLYVINYL ALCOHOL 




{ Clauses 2A, 2.^ and AA) 








Sl 
No. 


Characteristic 


Requirements 


MOTHOD OF 

Test 


(1) 


(2) 




(3) 




(4) 


i) 


Sodium acetate content, percent 
by mass. Max 

a) For partially acetylated P VA 

b) For fully hydrolyzed PVA 




0-25 
1-00 




A.4 


ii) 


Volatile matter, percent by mass. 
Max 




5-00 




A.5 


iii) 


Ash (NaaO), percent by mass, 
Max 




1-0 




A-6 


iv) 


Pure polyvinyl alcohol content 
percent by mass, Min 




93-0 




A-7 


V) 


pH of 4 percent solution 




5-0 to 


7-0 


A-9 



2.2 Freedom from Starch, Gum and Carboxymethyl Cellulose — When 

tested by the methods prescribed in A-1 and A-2, the polyvinyl alcohol 
shall be free from adulterants ( starch, gum and sodium carboxymethyl 
cellulose ). 

2.3 Degree of Hydrolysis —The material shall satisfy the requirements 
given in Table 1 when tested by the method prescribed in A-3. 
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2.4 Viscosity — The viscosity of a 4 percent aqueous solution ( m/m ) of 
the material at 20 ± 1**C shall be as given in Table 1 virhen tested by the 
method prescribed in A-8. 

2.5 OdierReqalrements — The material shall satisfy all other requirements 
as given in Table 2. 

3. PACKING AND MARKING 

3.1 The polyvinyl alcohol shall be packed in suitable packages providing 
adequate protection from dust, moisture and other impurities, as stipulated 
in the contract or order. 

3.2 Each package should be marked with type, viscosity, grade, net mass 
( g or kg ), name/trade-mark of manufacturer and the batch number. 

3.2.1 Each package may also be marked with the Standard Mark. 

Note — The use of the Standard Mark is governed by the provisions of the Bureau 
of Indian Standards Act 1986 and the Rules and Regulations made thereunder. The 
Standard Mark on products covered by an Indian Standard conveys the assurance 
that they have been produced to comply with the requirements of that standard 
under a well-defined system of inspection, testing and quality control which is devised 
and supervised by BIS and operated by the producer. Standard marked products 
are also continuously checked by BIS for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the Standard 
Mark may be granted to manufacturers or processors, may be obtained from the 
Bureau of Indian Standards. 

4. SAMPLING 

4.1 Lot — The quantity of polyvinyl alcohol of the same type delivered to 
a buyer against one despatch note, shall constitute a lot. 

4.2 Sample shall be drawn so as to be representative of the lot. Unless 
otherwise agreed to between the buyer and the seller, the number of pack- 
ages to be selected at random from a lot shall be as follows: 



No. of Packages 
in the Lot 


No. of Packages 
to be Selected 


Up to 15 


3 


16 to 50 


4 


51 to 100 


7 


101 and above 


10 



4.3 From each package selected according to 4.2, a suitable quantity of the 
material shall be taken out using a suitable sampling scoop from different 
parts. The total quantity of the material drawn fiom a package shall be 
thoroughly mixed. 
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4.3,1 If on visual examination, the samples drawn from different pack- 
ages are found to be homogeneous, mix them thoroughly to form a com- 
posite sample weighing about 100 g. 

4.4 The lot shall be considered to be conforming to the requirements of 
this standard if the composite sample satisfies the various requirements 
specified in 2 and Tables 1 and 2. 



APPE NDIX A 

( Clauses 2.2, 2.3, 2.4; and Table 2 ) 

A-O. METHODS OF TEST 

A-0.1 Quality of Reagents 

A-0.1.1 Unless specified otherwise, pure chemicals shall be employed in 
tests and distilled water (^ee IS : 1070-1977^ ) shall be used where the use 
of water as a reagent is intended. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities which 
affect the test results. 

A-l, FREEDOM FROM STARCH IN POLYVINYL ALCOHOL 
( PV A ) — QUALITATIVE TEST 

A-1.1 Principle — The starch present in polyvinyl alcohol is hydrolyzed 
by heating with hydrochloric acid and the resulting glucose is tested quah- 
tatively. 

A-1.2 Apparatus 
A-1,2.1 Erlenmeyer Flask — 500-ml capacity- 
A-1.2.2 Glass Reflux Condenser 
A-L2.3 Water Bath — capable of heating at 95 to lOO'^C. 

A-1.3 Reagents 

A-1.3.1 Sulphuric Acid ( H^SO^ ) — 036 N. 

A-1.3.2 Sodium Hydroxide Solution — 10 N. 

A-1,3.3 Fehling's Solutions M' and 'B' 

A-1.3.3.1 Fehling's solution M* — Dissolve 3464 g of crystallised 
copper sulphate ( AR grade ) in 100 ml water and make the volume up to 
500 ml. 



•Specification for water for general laboratory use ( second revision ). 
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A-1.3.3,2 Fehling's solution *B' — Dissolve 17*3 g of sodium potassium 
tartarate and 5 g sodium hydroxide in 100 ml water. Cool and dilute to 
500 ml 

A-1.3,3.3 For preparation of Fehling's solution, mix equal volumes of 
Fehling's solutions *A' and 'B' at the time of use. 

A-1.4 Procedure 

A-1.4.1 Take weighed amount of sample ( 10 g) of polyvinyl alcohol in 
Erlenmeyer flask. Add 150 ml of 0*36 N sulphuric acid and reflux in 
water bath for one hour at a temperature of 95 to 100°C. After reflux, 
cool the flask to room temperature. Neutralize the excess acid by 
dropwise addition of sodium hydroxide ( 10 N ) with stirring, to a/?H of 
6.5 to 7.0. 

A-1,4.2 Take 5 ml of neutralized test solution in a test tube and add 5 
ml of Fehling's solution ( see A-1.33.3 ) and boil the contents on a burner 
for two to three minutes. Allow the solution to cool to room temperature, 
at least for 30 minutes. 

A-1,4.3 If starch is present, a reddish to brown coloured precipitate will 
settle slowly at the bottom of the test tube ( see Notes 1 and 2 ). 

Note 1 — If positive result is not obtained ( see A-1.4.3 ), the test may be repeated 
by using 20 g of the sample. In this case, the final test solution may be highly viscous. 

Note 2 — Before carrying out the FehUng*s test ( seeA-l.4.2 and A-1.4.3 ), the test 
solution may be diluted to three times by addition of distilled water ( 5 to 15 ml ). 
The test is then carried out as p^rescribed in A-i,4.2 and A-1.4.3, 

A-2. FREEDOM FROM GUM AND CARBOXYMETHYL CELLULOSE 
IN POLYVINYL ALCOHOL ( PVA — QUALITATIVE TEST) 

A-2.1 Identification of Gum 

A-2.1.1 Take weighed amount ( 5 g ) of sample of polyvinyl alcohol in 
a beaker and add to it 20 ml of basic lead acetate solution ( 10 % m/v ). 
The formation of cloudy solution, gel or precipitate shall indicate the 
presence of gum. 

A-2.2 Identification of Carboxymethyl Cellulose 

A-2.2.1 Take weighed amount ( 5 g ) of sample of polyvinyl alcohol in a 
beaker and add to it 20 ml of hydrochloric acid ( Oi N ) solution. The 
formation of precipitate shall indicate the presence of carboxymethyl 
cellulose ( see Note ). 

Note — Higher amount of ash content and higher ash alkalinity may also indicate 
the presence of carboxymethyl cellulose. 
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A-3. DETERMINATION OF DEGREE OF HYDROLYSIS 

A-3.1 Reagents 

A-3.1,1 Sodium Hydroxide Solution — O'l N and 0*2 N prepared from 
analytical reagent grade sodium hydroxide and standardized by titration 
against sulphamic add as given in A-3.1.1.1. 

A-3.1. 1.1 Correctly weigh 2 to 2*5 g of sulphamic acid which has been 
dried in a desiccator, and add water to make 250 ml. Use 25 ml of this 
solution and standardize the sodium hydroxide solution by using bromo- 
thymol as an indicator. 

A-3.1.2 Sulphuric Acid Solution — O'l N and 0*2 N prepared from analy- 
tical reagent grade sulphuric acid. 

A-3.1,3 Phenolphthalein 

A-3. 1.4 Sulphamic Acid 

A-3.2 Apparatus 

A-3.2.1 Erlenmeyer Flask with Ground Stopper — 300-ml capacity. 

A-3.2.2 Burrette — 50-ml capacity, minimum scale value 0*1 ml. 

A-3.2.3 Transfer Pippette — 25-ml capacity. 

A-3.2.4 Chemical Balance — Weighing capacity 100 to 200 g with an 
accuracy up to 1 mg. 

A-3.3 Procedure 

A-3.3.1 For Samples Having not Less than 97 Mole Percent Hydrolysis 

A-3.3.1.1 Weigh accurately about 3 g of sample in the Erlenmeyer flask 
with ground stopper, add about 100 ml of water and dissolve the sample 
by heating. After cooling to room temperature, add 25 ml of 0*1 N sodium 
hydroxide solution and keep the solution at room temperature for at least 
2 hours. Then add 25 ml of 0*1 N sulphuric acid and titrate the excess 
acid with 0*1 N sodium hydroxide solution using phenolphlhalein as indica- 
tor until a pale pink colour persists in the solution. Note the volume of 
O'l N sodium hydroxide solution used in the titration. 

A-3.3.1.2 Carry out a blank titration separately as prescribed 
in A-3.3.1.1 and note the volume of 0*1 N sodium hydroxide solution used 
in titration. 

A-3.3.1.3 Calculate the percentage mass of residual acetic acid radical 
(A) based on the pure component, the mole percent of residual acetic acid 

8 
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radical (B) and the degree of hydrolysis ( C ) correct to the two decimal 
places by the formulae: 

A = Q'^Q ^ (a- b) X F 



5 = 



S xP 

440.5 A 
60-05 - 0*42 A 
and 
C «» 100 - J& 

where 

fl =s volume of 0*1 N sodium hydroxide solution used in the 
titration with the sample ( see A-3.3.1.1 ), 

b = volume of O'l N sodium hydroxide solution used in blank 
titration ( see A-3.3,1.2 ), 

F = normality of 0*1 N sodium hydroxide solution, 

S = mass of original sample in g, and 

P = pure component ( % ) of PVA ( see Table 2 ). 

A-3.3.2 For Samples having Less than 97 Mole Percent Hydrolysis 

A-3.3.2,1 Weigh accurately about 0*5 g of sample in the Erlenmeyer 
flask with ground stopper, add about 100 ml of water and dissolve by hea- 
ting. Cool to room temperature, add 25 ml of 0*2 N sodium hydroxide 
solution and keep the solution at room temperature at least for 2 hours. 
Then add 25 ml of 0*2 N sulphuric acid solution and titrate the excess acid 
with O'l N sodium hydroxide solution using phenolphthalein as indicator 
until a pale pink colour persists in the solution, 

A-3.3.2.2 Carry out a blank titration separately as prescribed 
in A-3,3.1.2 and calculate the degree of hydrolysis as given in A-3.3.1.3. 

A-4. DETERMINATION OF SODIUM ACETATE CONTENT 

A-4.1 Reagents 

A-4.1.1 Hydrochloric Acid — O'l N, prepared by titration with sodium 
carbonate solution as follows: 

Accurately weigh about 1*5 g of sodium carbonate ( previously 
heated in a platinum crucible maintained at 500-700°C for 40 min and 
then allowed to cool in a desiccator ). Add water to make 250 ml of 
solution. Titrate 25 ml of this solution with hydrochloric acid, using 
bromophenol blue as indicator. The solution should be heated near 
the end point of titration to expel carbon dioxide and after cooling, 
titration should be continued. 
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A-4.1.2 Methylene Blue Solution — 01 percent { m/v ), prepared in 
cthanol 

A-4,1.3 Methyl Yellow Solution —0*1 percent (m/v), prepared in 
ethanoL 

A-4.1.4 Methanol — AR grade. 

A-4.2 Procedure 

A-4.2.1 For Samples having not Less than 97 Mole Percent Hydrolysis 

A-4.2.1.1 Weigh accurately about 5 g of sample in the Erlenmeyer flask 
with ground stopper, add about 150 nal of water and dissolve the mixture 
by heating. After cooling to room temperature, titrate the solution with 
0*1 N hydrochloric acid using a 1:1 mixture of methylene blue and methyl 
yellow as indicator until the appearance of a pale purple colour from a 
green colour occurs. Note the volume of 0*1 N hydrochloric acid consu- 
med in the titration. 

A-4.2.1.2 Carry out a blank titration separately, with 150 ml of water 
as prescribed in A-4.2. 1.1 and note the volume of 01 N hydrochloric acid 
consumed in the titration. 

A-4.2.1.3 Calculate the sodium acetate content, percent, correct to two 
decimal places by the formulae: 

00082 x(a-b)xFx \00 
No = ^^ ^ — X 100 

N - 00082 X (a^b) xFx m ^ ..^ 
l\, 5 X (100-i^)" ^ ^^^ 

where 

No => sodium acetate content, percent, based on the mass of 
original sample; 

a = volume of 0"1 N hydrochloric acid consumed in titration 
with the sample ( see A-4.2.1.1 ); 

b = volume of O'l N hydrochloric acid consumed in blank 
titration ( see A-4.2.1.2 ); 

F = normality of 01 N hydrochloric acid; 

S = mass in g of original sample; 

A^i = sodium acetate content, percent, based on the mass of 
dried sample; and 

R = volatile matter, percent ( see A-5 ). 

A-4.2.2 For Samples having Less than 97 Mole Percent Hydrolysis 

A-4.2.2.1 Weigh accurately about 12 g of sample and extract it 
thoroughly with about 150 ml of methanol using a Soxhlet extractor using 

10 
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about 100 cycles of extraction solution. Heat to remove methanol by 
evaporation and dissolve the extract in 20 ml of water. Titrate this solution 
with 0-1 N hydrochloric acid, using a 1:1 mixture of methylene blue and 
methyl yellow as indicator until the green colour changes to pale purple 
colour. Carry out similarly, a blank titration separately with about 20 ml 
of water. Calculate the sodium acetate content by the formulae as given 
in A-4.2.13. 

A-5. VOLATILE MATTER ( PERCENT ) 

A-5,1 Accurately weigh about 5 g of the sample in a weighing bottle, dry it 
at 105 ± T'C to constant mass, allow it to cool in a desiccator and weigh 
the sample again. Calculate the volatile matter by formula given below 
correct to two decimal places. 

where 

R ^ volatile matter, percent, by mass; 
S •= mass in g of original sample; and 
W = mass in g of of dried sample. 

A-6. ASH CONTENT ( AS PERCENT NajO ) 

A-6.1 Weigh about 2-00 ± O'Ol g sample on dry mass basis in a tared 
platuium or porcelain crucible. Add 3 ml distilled water, ignite on a low 
flame, cool and then add 1 ml of 1 :1 sulphuric acid to the residue and dry 
again on burner. Keep in a muffle furnace at 800**C for 20 minutes 
(or at 600*'C for about one hour). Weigh the Crucible with residue 
after cooling in a desiccator. Repeat this procedure till a constant mass is 
obtained. 

A-6.2 Ash is assumed to be NagSO^ and then calculated as NagO as: 
. _(d ^b) X 100 X 0-437 

where 

A = ash content, percent, by mass; 
d — noass in g of crucible plus ash; 
b = mass in g of crucible; and 
c = mass in g of crucible plus sample. 

II 
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A-7. DETERMINATION OF PURE POLYVINYL ALCOHOL 
CONTENT 

A-7.1 Calculate the pure polyvinyl alcohol content, percent ( P ) by the 
formula given below, correct to two decimal places: 

P^m-'[R+N,+ (^-M(ioQ-i^-A^,)j 

where 

R « volatile matter, percent ( see A-5 ); 
No — sodium acetate content, percent, based on original 

sample; 
d = mass in g of crucible plus ash ( see A-6 ); 
b = mass in g of crucible (^e^ A-6 ); and 
c «=* mass of dried sample after methanol extraction, in g. 

A-8. VISCOSITY 

A-8.0 Viscosity of a 4 percent aqueous solution (mfm) at 20 ± PC, on 
dry basis, shall be measured. 

A-8.1 Apparatus 

A-8.1.1 Brookfield Viscometer LVF Model 

A-8.2 Procedure 

A-8.2,1 Take 20 g of sample ( on dry basis ) and add this slowly to a 
beaker containing 480 ml of distilled water ( for partially hydrolyzed types, 
addition of the sample can be done with slow speed, stirring to avoid any 
lumps formation ). After complete dispersion, raise the temperature to 
boiling point of water to achieve complete dissolution. After complete 
dissolution, bring the solution to room temperature with constant stirring. 
Make up the solution to 500 ml and bring to 20 ± PC by placing in a 
constant temperature bath and measure the viscosity by Brookfield visco- 
meter LVF model using spindle No. 1 at 60 rpm at a temperature of 
20 ± PC. 

A-8.2.2 Even though partially hydrolyzed types dissolve at room tempe- 
rature depending on speed and duration of stirring, heat can be applied to 
achieve quick dissolution. An antifoaming agent like octyl-alcohol and 
tributylphosphate ( about 0*05 to O'l percent ) can be added for partially 
hydrolysed types. 

A-9. pH OF AQUEOUS EXTRACT 

A-9.1 Prepare a 4 percent aqueous solution ( on dry basis ) of polyvinyl 
alcohol. Determine its pH by using a pH meter at 25 ± 2'C. 

12 



